This stujly examined paranoid and nonparanoid schizophrenic performance on a battery of information processing measures spanning precategorical processing, short-tei|m memory, and long-term memory. Multivariate analyses of the multiple processing indexes revealed two performance dimensions. The first represented "processing efficiency" maximally separating the paranoids and nonpatients, with the nonparanoids falling in between. The second dimension reflected a response style of "propensity toward stating the presence of stimuli or stimulus properties," with the most extreme separation occurring between the paranoids (higher propensity) and nonparanoids. Though closer to the paranoids, the nonpatients fell between the two schizophrenic groups. Discussion draws on the bidimensional characterization of the paranoids and nonparanoids, as well as on their differential performance on individual measures.
Differential cognitive performance between paranoid and nonparanoid schizophrenics has been clinically documented since Bleuler's writings (1911 Bleuler's writings ( /1950 . More recently, Chapman and Chapman (1973, Chapter 16 ) enumerated differences on a fairly substantial portion of psychometric and laboratory tasks. Since then findings of differential performance on various perceptual and conceptual tasks have continued (e.g., Asarnow & Mann, 1978; Davis & Blaney, 1976; Neufeld, 1975 Neufeld, , 1977a .
Coupled with findings of unequal performance levels have been those that suggest differing response styles. Paranoids appear to be more "liberal" in responding, in the sense of having a lower subjective criterion for task requirements. McCormick and Broekema (1978) noted that in a perceptual recognition task, paranoids tended to assert unequivocally the presence of specific objects despite ambiguity of relevant visual cues. Employing signal detection analyses of size constancy judgments, Price and Erickson (1966) found paranoids to have significantly lower criteria for stating size differences with relative certainty. Furthermore, in predicting a criterion variable from multidimensional graphs (Gillis & Elevens, 1978) , paranoids appeared to ascribe unwarranted information to certain cue patterns.
The preceding observations suggest certain possibilities regarding paranoid-nonparanoid differentia in processing performance. First, where experimental tasks permit, response style may account for the major portion of differences between these two groups. For example, inferior judgments of similarity among multidimensional stimuli by paranoids (Neufeld, 1975 (Neufeld, , 1976 ) may reflect lower subjective criteria for sufficient stimulus analysis; findings of "retardation" among nonparanoids in encoding stimulus quantities (Cox & Leventhal, 1978; Yates & Korboot, 1970 ) may indicate guardedness against premature responding (cf., Clark, Brown, & Rutschmann, 1967; Kietzman & Sutton, 1977) ; poorer performance on perceptual recall tasks among nonparanoids (e.g., Cox & Leventhal, 1978) may result in part from inhibition of correct responding because of excessive protection against false positives. On the other hand, differential performance levels and unequal response styles may exist concomitantly. For example, paranoids may respond in a more liberal direction because they are relatively less sensitive to inferior performance on their part, whereas nonparanoid schizophrenics may be 495 inclined to respond conservatively in order to compensate for performance inadequacies on their part.
The present study investigated paranoidnonparanoid differences in performance levels and response styles through multivariate analysis of a pool of processing indexes. The indexes were selected to represent common segments of various processing schemata including precategorical processing, short-term memory, and long-term memory (cf., Broga & Neufeld, 1981) . Multivariate separation among three classes of subjects-paranoid and nonparanoid schizophrenics and controls-can be distributed along either one or two independent dimensions (discriminant functions). If paranoid-nonparanoid differences consisted essentially of unequal performance levels, one discriminant function would adequately describe their multivariate separation (cf., Neufeld, 1977b; Overall & Klett, 1972; Rao, 1962) . Similarly, differences lying solely in response style-for example, controls contrasted by more "liberally responding" paranoids on the one hand, and by more "conservatively responding" nonparanoids on the other-would be adequately represented by one discriminant function. However, if both the above types of differences were operative, two discriminant functions would be necessary for adequate description. A chief advantage of the present multivariate strategy is the possibility of detecting performance trends such as certain response styles that may become especially apparent when expressed on several measures. In addition, the relative contributions of the above sources to the multimeasure differential performance can be evaluated. This study was designed, then, to investigate the nature of multivariate separation among paranoid and nonparanoid schizophrenics and nonpatient controls; the multivariate analysis was augmented by examination of individual tasks using univariate procedures.
nosed paranoid and nonparanoid schizophrenics were identified from ward files followed by confirmation of each classification by the patient's psychiatrist. Next, the Symptom-Sign Inventory (SSI; Foulds & Hope, 1968) was used to ensure that the patient fell into the "personally ill" range of the Personal Illness-Normal Discriminator Scale, and into the psychotic range of the Psychotic-Neurotic Discriminator Scale. The paranoidnonparanoid distinction was confirmed according to the original SSI and the modified Paranoid-Nonparanoid Discriminators of Gordon and Gregson (1970) . Only when there was unequivocal agreement among all indexes was the patient included in the study. Additionally, all subjects were screened to ensure no evidence of brain pathology, drug addiction, chronic alcoholism, epilepsy, or lobotomy. Requirements also included a minimum vocabulary IQ of 80 on the WAIS-Clarke Vocabulary Scale (Paitich & Crawford, Note 1) and normal vision, corrected or uncorrected. The final sample included 20 paranoid and 20 nonparanoid schizophrenics.
Forty nonpatients serving in the study included 20 hospital workers with no history of psychiatric illness and 20 paid volunteers from Employment Canada, London, Ontario, Canada. To be included each of these subjects was required to fall into the normal range of the SSI Personal-Illness-Normal Discriminator. Table  1 lists the demographic characteristics of the three groups.
Note that subject classification basically reflected Diagnostic and Statistical Manual-Ill (DSM-III; American Psychiatric Association, 1980) criteria throughout. For example, criteria for schizophrenia such as "delusions of being controlled" (SA 1) are reflected in SSI items such as "Can people read your thoughts and make you do things against your will by some sort of hypnotism?" (D 10), and "deterioration from a previous level of functioning" (SB) is reflected in items such as, "Is the simplest task too much of an effort?" (B 4) and "Have you found it difficult to concentrate recently?" (B 6). Regarding criteria for a paranoid designation, persecutory delusions (295.3-[lj) , for example, are represented by items such as "Are people plotting against you through no fault of your own?" (D 7).
General Procedure
During the first of three one-hour sessions, subjects were administered the SSI, (Foulds & Hope, 1968) and the WAIS-Clarke Vocabulary Scale (Paitich & Crawford, Note 1) . The last two sessions were devoted to completion of the experimental tasks described below; order of administration of the tasks was randomized for each subject with a brief rest period (2 to 3 min.) following each one.
Method

Subjects
Patients were obtained from the London Psychiatric Hospital, London, Ontario, Canada. Clinically diag-
Information Processing Tasks
A battery of standard tasks adopted from the experimental psychology of normal cognition were administered as follows. c Data given in milligrams of daily dosage level converted to a chlorpromazine basis using the table of neuroleptic drug equivalents by Davis (1976) .
Precategorical Processing
Selective attention and iconic memory decay. This task was based on earlier procedures of Averbach and Coriell (1961) . Subjects were required to report a designated letter from a brief, tachistoscopically presented display of eight letters. The designated letter was indicated by a bar marker ("report cue") that occurred at various times in relation to the array: 100 msec before its appearance and after delays of 0, 100, 200, 300, and 600 msec following the array. The array as well as the bar marker were each exposed for 100 msec.
At the start of the task, the subject was told that a circle of eight letters would be presented in a brief flash on each trial. The role of the bar marker was explained and the subject was instructed to report the letter indicated. The subject was then asked to look into the hood of the tachistoscope and was allowed to dark adapt to the screen.
Each trial was preceded by a specified signal. Twenty practice trials of zero delay were given prior to 48 scored trials where combinations of letter positions and bar marker presentation times were randomized. Performance was measured as the number of correctly reported letters on the eight trials for each time interval of bar marker presentation.
Each letter display consisted of a random selection of eight Letraset Instant Lettering-Style 9 consonants on a white card. The letters, subtended 2° of visual angle and equally spaced .6° of visual angle in diameter, were located in 12-, 3-, 6-, and 9-o'clock positions as well as in the four intermediate locations. The markers, black arrows .5° of angle long and .1° of angle wide, were located with reference to the center of the display. The tip of the arrow was .2° of angle from the letter. All stimuli were presented via a three-field Gerbrands Model T-3B-1 tachistoscope.
Trials with the pre-letter-display bar marker were considered to emphasize selective attention to relevant aspects of the array, whereas the other trials included iconic memory of the earlier array to a greater extent.
Speed of Stimulus Coding or Pattern Recognition
The Posner letter-matching task (of., Posner & Mitchell, 1967) was carried out as follows. Subjects faced a memory drum with each hand resting on a telegraph key. During each trial two letters were presented and the subject was instructed to respond as quickly as possible as to whether they had the same name. The same key was balanced over subjects with respect to dominant-hand assignments. Forty practice trials were followed by 160 scored trials, with each trial preceded by a ready signal.
Stimuli consisted of upper-and lowercase typewritten letters (A, B, F, and H) arranged into 160 stimulus pairs. Of these, 40 were physically identical (e.g., AA or aa), 40 were physically dissimilar but shared a common name (e.g., Aa), and 80 were different. Each stimulus pair was presented on a Oerbrands M-5 Memory Drum that was connected to a Hunter (Model 120) timer.
Median reaction times (RT) for correct responses were calculated on performance for each type of stimulus pair-physically identical, name identical, and different. Short-term memory capacity (span) . Each subject completed the Digit Span subtest of the Weschler Adult Intelligence Scale according to the standard procedure.
Short-Term Memory
Short-term memory (forgetting) rate and interference. The task presented by Peterson and Peterson (1959) consisted of recalling consonant trigrams at various intervals after presentation. An initial card with an asterisk on it was followed by a card with the consonant trigram for that trial, each card being presented for 2 sec. For zero-delay trials, the recall signal (a card with a question mark) followed the consonant trigram. However, for delay trials a card with a randomly determined three-digit number followed the consonant trigram. Subjects were required to count backwards from the number in threes. After an interval of 3, 9, or 18 sec, a card containing a question mark was presented as the signal to recall the earlier trigram. Four practice trials, one at each retention interval, were followed by 20 scored trials.
The zero-delay trials served as a check that subjects accurately perceived the trigrams. The intervening counting task during the delay trials is considered both to limit rehearsal (Peterson & Peterson, 1959) and to generate interference in addition to the usual proactive interference of earlier material (Keppel & Underwood, 1962) .
The 24 individual trigrams were constructed with Witmer (1935) association values ranging from 17 to 29%. Each block letter was centered on a 10 X 15 cm white card. Letters were 2.5 cm high and were spaced .625 cm apart. Each trigram was used once and no two successive trials contained similar letters.
Scores included number of correctly recalled items for each retention interval, percentage of the total number of presented items that were missed during recall (omission rates), as well as percentage of the total number of presented items for which the wrong letters were recalled (intrusion rates). Items were scored as correct regardless of the order of reproduction. Decay scores (Samuels, Butters, Goodglass, & Brody, 1971) consisting of correct recall rate of 18-sec delay subtracted from correct recall rate at zero-sec delay, divided by the zerosec delay rate, were also computed.
Short-term memory information retrieval. Sternberg's (1975) choice reaction time (CRT) procedure was used to assess the speed of information retrieval in short-term memory. During each trial the subject first memorized from one to five digits (memory set). A "probe" item was then presented and the subject was required to indicate as quickly as possible, while avoiding errors, whether the item was a member of the memory set.
A total of 110 trials were administered, the first 10 being practice trials. Each of the five memory-set sizes received 20 trials, 10 in which the probe item was a member of the memory set (positive trials) and 10 in which it was not (negative trials). Combinations of positive-negative trial type and memory-set sizes were randomly ordered. Within each memory-set size, the specific items composing the set changed across trials (variable set procedure).
Subjects were seated 45 cm in front of a screen at eye level. Responses were registered with hands placed on yes-no response buttons (right-left positions counterbalanced over subjects). The items to be remembered were shown at a rate of 2 sec each by means of a Kodak Carousel Projector. For positive trials the item corresponding to the probe item appeared equally often in each ordinal position of presentation. Two blank slides indicated completion of the memory set and were followed by the probe item. A Hunter automatic timer recorded the time between the presentation of the probe item and the subject's response.
Scores consisted of mean response latency over the 10 positive and 10 negative trials of each memory-set size; reaction time slopes and intercepts, as a function of memory-set size, were in turn computed from these values.
Short-term memory rehearsal processes. Based on Rundus's (1971) overt rehearsal technique, subjects carried out single-trial free recall of word lists, each list having low intrinsic organizational structure. To permit monitoring of rehearsal processes, subjects were instructed to say out loud any words from the current list that were thought about during item presentation. Recall immediately followed the item lists. These procedures were used to access propensity toward memorystrength increases through item rehearsal, as well as efficacy of rehearsal with respect to association between rehearsal frequency and probability of item recall.
Six different 20-word lists were employed. Performance on the first list was used to acquaint subjects with the overt rehearsal procedure and was not included in the analyses. Each item was presented for 5 sec on a 10 X 15 cm index card. A tone followed each 5-sec interval and signalled the display of a new card. Subjects were instructed to say any list item aloud whenever they thought about one. They were told to study the items in their own way, with the only restriction being that their overt rehearsal be directed toward items on the current list and that it fill the 5-sec periods devoted to item presentation. Overt rehearsal was recorded on a cassette tape recorder. Following a list, 2 min were allowed for written free recall of the preceding items.
The 120 words of 1 to 3 syllables comprising the six lists were selected as follows. Thorndike and Lorge (1944) frequency counts ranged from 1 to 49, excluding the high frequency words; imagery and concreteness scale values were less than 5, and meaningfulness scale values were less than 6 according to the norms of Paivio, Yuille, and Madigan (1968) . Only affectively neutral words were selected and any obvious semantic association among the words within a list was avoided. Order of lists and words within the lists was kept constant.
Performance was assessed in terms of the number of items recalled for each list, the number of rehearsals allotted to each item, as well as the point-biserial correlation between the number of item rehearsals and recall success or failure.
Long-Term Memory
Mnemonic organization processes. To assess recallfacilitative conceptual mediation processes, a procedure of free recall of categorized-word lists was employed. Two 20-word lists were used, each list containing five words from each of four categories. Subjects were pre-sented with one of the lists in random order and the other with items from each category in succession (blocked list). Order of the specific list and its random versus blocked format were balanced over subjects. Performance on the random list was taken as an index of the subject's use of categorizations inherent in the list, whereas performance on the blocked list indicated the advantage taken of enriched salience of these categorizations.
Each list was presented twice, with immediate written recall for 2 min after each presentation. Only performance for the second presentation was scored. Items were presented in block letters on 10 X 15 cm index cards at a rate of 2.5 sec per item, with a 1.5 sec interitem interval.
In one list categories included furniture, geographical terms, parts of a building, and units of time; in the second list the categories included parts of the body, metals, clothing, and animals. The lists were matched as closely as possible on Thorndike and Lorge (1944) frequency levels as well as strength of association with category names (Battig & Montague, 1969) .
Performance was scored in terms of total numbers of words recalled as well as evidence of categorical clustering with respect to order of recall, according to the adjusted ratio of clustering (ARC) of Roenker, Thompson, and Brown (1971) . This index ranges from -1.0 to +1.0 with larger positive values signifying increased clustering.
Overview
In addition to estimating a cross section of cognitive performance, the present battery of tasks was considered to provide an opportunity for the expression of response style differences. A priori classification of the selected measures as predominantly indicants of performance level versus response style was not undertaken; however, certain measures were particularly suggestive of one component or the other. For example, conservative responding in terms of reservation in stating the presence of certain stimuli or stimulus properties, such as guardedness in stating specific task items as having been presented earlier, could be expressed as reduced recall performance on word lists, as higher omission rates on consonant trigrams, and as increased latency on positive trials of Sternberg's choice reaction time task (trials where the presented probe item was among those of the earlier memory set). Similarly, a more liberal response style in terms of higher propensity toward stating the presence of certain stimuli or their properties may be expressed as increased recall performance on word lists and/or briefly displayed item arrays, as increased consonant trigram intrusion rates; and as higher latency on negative-choice reaction time trials, because they may be less compatible than positive trials for this response style.
Results
Multivariate analysis of variance (MAN-OVA) and multiple discriminant function analysis (MDFA) were used to describe performance simultaneously incorporating measures from the alternate tasks; univariate analyses were applied to the individual tasks so as to augment inferences from the multivariate analyses.
Multivariate results. The MANOVA was applied to the selection of the measures listed in Table 2 . Considerations of statistical power (Stevens, 1980) as well as robustness of comparatively accurate Type I error rate (Olson, 1974) led to an overall test of the multivariate group separation using PillaiBartlett's V, V = 1.12, F (34, 116) = 4.34, p < .01. Group separation on the first discriminant function (X t ) was highly significant according to Rao's approximate chisquare, * 2 (18) = 68.88, p < .00001, as was the second function (X 2 ), x 2 U6) = 47.66, p < .0003. The first function accounted for 63.19% of the multivariate between-group discrimination whereas the second function accounted for 36.81%.
Structure coefficients, which describe the nature of each discriminant function, similar to factor loadings in orthogonal factor analysis are plotted in Figure 1 . Figure 2 depicts group-average weighted sums (discriminant scores analogous to factor scores) of the constituent measures, the weights being determined by the corresponding discriminant function. Whereas Figure 1 indicates the way in which the constituent measures contribute to group separation on each function, Figure 2 portrays the degree and pattern of this separation. Note that negative structure coefficients in Figure 1 are associated with lower scores on corresponding constituent measures but with higher positions on the discriminant axis (Figure 2) . Table 2 presents the group means and univariate F ratios for the various measures.
Higher positions on \i are negatively associated with categorized-list recall of both random and blocked format (structure coefficients of -.73 in each case); with rehearsalrecall point-biserial correlation values (-.50); and with pre-array, 100 msec-delay, and zero-msec delay report-cue selective attention (iconic memory values, -.50, -.47, and -.33, respectively) . This function was positively associated with intercepts of both negative and positive choice reaction time (CRT) trials (.79 and .61, respectively); with physical-identity and physical-identityminus-physical -dissimilarity -same -name (Posner & Mitchell, 1967) letter-matching reaction-time differences (.68 and .38, respectively); and with omission errors and decay scores of the consonant trigram task (.43 and .36, respectively).
For X 2 , higher positions are negatively associated with the slope of the CRT positive trials (-.45); with intrusion errors of consonant trigram recall (-.41); as well as with pre-array-report-cue selective-attention iconic memory values (-.34). The slope of the CRT negative trials (.58) as well as ommission errors of consonant trigram recall (.42) were positively associated with X 2 . As indicated in Figure 2 , the nonparanoid schizophrenics occupy the highest position on X 2 , the paranoid schizophrenics the lowest, and the nonpatients fall between the two groups of schizophrenics.
Whereas Xj appears to reflect processing efficiency, X 2 suggests differential response styles as follows: Lower positions are associated with protection against false negatives; this type of protection involves the tendency to emit a response at the risk of being incorrect rather than withold responding and risk missing a correct response. Higher positions are associated with protection against false positives; this type of protection involves the tendency to withold a response Note. ARC = adjusted ratio of clustering (Roenker et al., 1971) . slope (see Figure 1 ) is associated with higher positions on X 2 . Elevated reaction time among the lower memory-set sizes (deflating the slope) suggests increased protection against false positive errors (i.e., erroneously stating the probe item as present in the memory set) during simpler trials, where the undesirability of such errors may have been more salient. Similarly, a shallower CRT negative-trial slope is associated with lower positions on X 2 . Increased protection against false negative errors (i.e., erroneously stating the probe item as absent) during simpler trials will be expected to result in the obtained slope deflation. 1 With respect to the pre-array-report-cue selective-attention iconic memory performance, higher scores would be expected with increased propensity to report items where their availability was more abundant (see Figure 3 below ). Taken together, the above observations appear to lend considerable convergent validity to the present interpretation of X 2 .
The behaviors of certain measures with respect to X t and X 2 , in conjunction with univariate means reported in Table 2 , deserve comment. First, the CRT intercept values were higher for the paranoid than the nonparanoid schizophrenics under both positive and negative trials. Under the former trials, a shallower slope due to extended decisional processes with smaller memory-set sizes among the nonparanoids would increase intercept values. Because the mean intercept of the paranoids was still not exceeded by that of the nonparanoids, paranoids were evidently slower with regard to one or more processes reflected in the intercept of the CRT function. Included are times for initial probe-stimulus encoding, and response selection and execution following scanning of the memory set (although, as mentioned, response-decision processes appear to have also influenced the nonparanoids' positive trial slope). Hence, the paranoids were apparently less efficient in carrying out one or more of these processes that are normally assumed to influence CRT intercept values (cf., Sternberg, 1975) .
All three indexes taken from the selectiveattention iconic memory task were substantially associated with X^ However, only the pre-array-report-cue performance displayed any appreciable relationship to X 2 . As mentioned earlier, this result is accordant with increased opportunity for expression of response style differences during the pre-array-reportcue condition and appears to reflect the slight reversal in the paranoid-nonparanoid positions relative to the zero-and 100-msec-delay conditions (see Table 2 ).
Univariate results. ANOVAS were separately applied to results from each task. Because they were adjunct to the multivariate findings, only a selection of the more relevant significant results are reported. 2 Selective attention and iconic memory decay. Scores consisted of correct detections for each of the six intervals between the stimulus array and report-cue onset. Pursuant to a significant interaction and simple main effects for groups, significant differences were obtained between the nonpatients and both the paranoid schizophrenics (p < .01) and the nonparanoid schizophrenics (p < .01) under the pre-array report cue (see Figure 3) ; under the 100-msec-report-cuedelay condition, only the nonpatient and paranoid schizophrenic groups differed significantly, p < .05.
Speed of stimulus coding or pattern recognition. Average median reaction times under each type of trial of the Posner lettermatching task are presented in Table 2 . The nonpatients were found to be significantly faster than the paranoids (p < .01) and the nonparanoids (/?<.01); analysis of error rates indicated significant differences (p < .01) only with respect to trial type.
Short-term memory capacity (span). Analysis of scores on the two subpartsDigits Backward and Digits Forward-of the WAIS Digit Span subtest indicated only a significant effect for subparts, F(l, 77) = 184.96, p < .01 (M = 4.425 for Digits Backward and M = 6.80 for Digits Forward).
Short-term memory forgetting rate and
' A posteriori comparisons between nonpatients' and schizophrenics' mean CRT slopes (see Table 2 ) under trials where extended decisional processes for smaller memory sets were apparently less operative (i.e., positive trials for paranoids and negative trials for nonparanoids) were nonsignificant, largest q(Tl) = 2.7986, p > .05. 2 A complete report of these results is available from the second author.
interference. Significant differences (p < .05) with respect to decay scores were found between the nonpatients (M=.51) and paranoids (M = .68), with the nonparanoids (M = .57) differing significantly from neither of the other groups.
Significant simple main effects for omission rates consisted only of a significant nonpatient-non-paranoid-schizophrenic difference, p<.0\. Significant simple main effects for intrusion rates consisted only of a significant paranoid-non-paranoid-schizophrenic difference, p < .01. Simple main effects of error type were found to be significant for the nonpatients, p < .01, as well as for the paranoid schizophrenics, p < .01. Examination of Table 3 suggests that the paranoids and nonparanoids were characterized by differing types of errors, paranoids exhibiting a higher intrusion rate and the nonparanoids a higher omission rate than each of the other groups.
Short-term memory information retrieval. Pursuant to a triple interaction involving groups, positive-negative trial type, and memory-set size, the paranoid and nonparanoid schizophrenics each displayed a signif- icant Memory-Set Size X Trial Type interaction, F(l, 77) = 10.19, p < .01, and F(l, 77) = 7.51, p<.0\, respectively; for nonpatients, F(l, 77) < 1 (see Figure 4 ). Analyses of trends over memory-set size were separately conducted for each type of trial. For the positive trials the linear trend, F(l, 77) = 272.48, p < .01, accounted for 89.6% of the memory-set-size variance, whereas the quadratic trend, F(l, 77) = 28.36, p < .01, accounted for 9.33%. Tests of group differences in trend were significant for the linear component only, F(2, 77) = 7.212, p < .01, which accounted for 78.44% of the differences in trend. For the negative trials the linear trend, F(l, 77) = 228.35, p < .01, accounted for 99.5% of the variance over memory-set size. The group difference in linear trend, F(2, 77) = 8.00, p < .01, accounted for 82% of the differences in trend, whereas the quadratic trend, F(2, 77) = 4.88, p < .05, accounted for 7.5%.
It is noteworthy that the nonparanoids' positive-trial slope was slightly less than 1 / 4 times their negative-trial slope. Even if these subjects had adopted a terminal scanning strategy, whereby on positive trials examination of the memory set ceased once the probe had been detected, the positive-trial slope would normally have been only 1/2 that of the negative trial slope (on the average, the probe would appear in the middle of the memorized set such that examination could terminate after an average of half the memory items has been scanned). Furthermore, for the paranoids the slope for the negative trials was appreciably smaller than that of the positive trials. The configurations among the schizophrenic samples suggest the operation of processes other than those usually assumed to mediate performance on this task-as mentioned above, among paranoids, these appear to have included extended decisional processes underlying response execution for some smaller negativetrial memory sets, and among nonparanoids, extended decisional processes for some smaller positive-trial memory sets.
Analyses of percentage errors under each memory-set size indicated a significant memory-set-size main effect, F(4, 308) = 3.94, p<.0l, as well as a Memory-Set SizeX Trial Type interaction, F(l, 77) = 6.93, p < .05. None of the effects involving groups as a factor approached significance.
Short-term memory rehearsal processes. For each subject the point-biserial correlation between number of rehearsals accorded an item and its success-failure of recall was calculated. Because this relation typically holds mainly for "non-recency" items (Rundus, 1971) , calculations were restricted to the items in the first 16 serial positions. Mean values significantly differed among groups with nonpatients' values (M = .55) significantly exceeding (p < .01) those of the paranoids (M = .27), with the nonparanoids falling in between (M = .38). Considering individual point-biserial correlations, 82.5% of the nonpatients' values were significantly greater than zero (p < at least .05), the corresponding percentages for the paranoid and nonparanoid schizophrenic groups being 45% and 70%, respectively. The Table 4 as means of correctly recalled words. With respect to a Groups X Random-Versus Blocked-Presentation Condition interaction, significant simple main effects for groups under the random presentation were associated with significantly better performance by the nonpatients than both the paranoid (p < .01) and nonparanoid schizophrenics (p < .01). Significant simple main effects under the blocked presentation took the form of significant differences among all three groups (p < at least .05).
Analysis of the adjusted ratio of clustering (Roenker, Thompson, & Brown, 1971 ; see Table 5 ) indicated significant main effects for groups and presentation condition p < .01; both the nonpatients and nonparanoid schizophrenics exceeded the paranoids in this regard (p < at least .05).
Summary of univariate analyses regarding paranoid-nonparanoid schizophrenic differences. With regard to precategorical processing, there was some evidence of inferior item-detection rates among paranoids for briefly presented stimulus arrays under certain report-cue conditions (100-msec delay). For tasks directed mainly toward shortterm memory, item decay was more pronounced among paranoids on the Peterson and Peterson (1959) consonant trigram task. Paranoids and nonparanoids differed in their types of errors on this task, with nonparanoids tending to omit earlier presented items and paranoids tending to include irrelevant items. Regarding scanning of items in shortterm memory for information retrieval, paranoids tended to be slower overall regardless of the type of trial (probe item present or absent in the memory set). Paranoids displayed relatively flat reaction time slopes with decreasing memory-set sizes under negative trials (probe item absent) whereas nonparanoids displayed relatively flat slopes under positive trials. Regarding maintenance of low-organization word lists, recall performance was comparable across groups. Finally, long-term memory mnemonic organizational strategies were more evident in categorized-list recall of the nonparanoid than the paranoid schizophrenics.
Auxilliary Analyses
Correlations between chlorpromazine equivalent neuroleptic dosages and each component of each task were nonsignificant for each patient group throughout. Finally, correlations between demographic variables of social position, education level, verbal IQ, age, and Personal Illness-Normal scores from the SSI were nonsignificant for each of the three groups throughout (procedures of Larzelere & Mulaik, 1977, applied taskwise) .
Discussion
Multivariate analyses that incorporated multiple-processing indexes simultaneously indicated two performance dimensions. The first reflected processing efficiency with the most extreme separation occurring between the paranoid schizophrenics and nonpatients, the nonparanoids located in between.
The second dimension reflected differential response styles with the paranoids and nonparanoids located on either side of the nonpatients. Taken together, these dimensions characterized the paranoids as lowest in processing efficiency but highest in the propensity to state the presence of stimuli or stimulus properties; the nonparanoids were intermediate in processing efficiency and lowest in their stimulus statements. These combinations suggest a readiness among the paranoids to impute the presence of stimuli or stimulus properties amidst less adequate processing of presenting stimulation. On the other hand, the nonparanoids appeared reticent to impute the presence of stimuli or their properties though lying closer to nonpatients in processing efficiency.
Performance configurations indicated that the nonparanoids' position on the second discriminant dimension did not reflect mere unavailability of information (e.g., relative performance on univariate indexes, discussed below), nor was it simply an absence of the stimulus statement characterizing the paranoids. Rather, it indicated a positive or active response reticence.
The response style characterizing the paranoids' performance has had certain parallels in earlier univariate studies. Included are greater tendency toward object identification from ambiguous cues in perceptual recognition tasks (McCormick & Broekema, 1978) ; lower criteria for reporting interstimulus differences with certainty in signal detection-size-constancy tasks (Price & Erickson, 1966) ; and greater inclination to ascribe predictive significance to multidimensional stimuli when engaging in predictive judgments (Gillis & Elevens, 1978) . On the other hand, evidence of nonparanoids' response style has not been as pronounced, indicating the possible value of the present type of multivariate strategy in drawing out performance distinctions by providing opportunity for their expression on multiple indexes.
The multivariate findings implicate the need to guard against the possibility of false inferences regarding performance efficacy among these patients. There is a risk of overestimating performance efficacy among paranoids because of their greater proclivity toward reporting available information; the efficacy of nonparanoids may be underestimated because of their greater conservativeness toward reporting the information. The present study extends earlier caveats regarding interpretation of comparative performance on certain individual indexes (Clark et al., 1967; Kietzman & Sutton, 1977) by demonstrating the operation of differential response styles in accounting for a substantial portion of intergroup variance over a cross section of indexes.
The present bidimensional characterization of the schizophrenic samples may be taken a bit further as follows: The paranoid schizophrenic sample appeared to draw certain inferences more liberally from presenting stimulation despite processing it less adequately. The nonparanoids tended to process more effectively than the paranoids but were more conservative in drawing certain inferences. Although caution must be exercised in relating such patterns to clinical symptomatology, such combinations are nonetheless accordant with the clinical characterizations of these subjects.
A selection of the paranoid-nonparanoid distinctions on individual indexes deserve comment as well. Performance patterns on the selective attention iconic-memory task indicated inferior paranoid and nonparanoid schizophrenic performance when the report cue preceded the item array as well as inferior paranoid schizophrenic performance under a brief report-cue delay of 100 msec. Two potential sources of such deficit include reduced quality of the iconic image generated by the brief item array and less efficient extraction of relevant information from iconically held material. Despite certain interpretative difficulties with individual procedures (Long, 1980) , convergent evidence from several methods had indicated somewhat greater likelihood of deficit in active information extraction (cf. Broga & Neufeld, 1981) .
Paranoids were also found to display less evidence of strategies for aiding recall of organized-item lists, which was most apparent for the blocked-presentation format where related items occurred together. This finding was in agreement with earlier work (Neufeld, 1975 (Neufeld, , 1976 indicating that paranoids tend to carry out interstimulus analysis less effectively with respect to constituent semantic dimensions. An anticipated consequence had been paranoid schizophrenics' lower performance on recall facilitated by such multidimensional synthesis as obtained here.
As mentioned earlier, paranoids and nonparanoids differed in their reaction time functions on the Sternberg (1975) CRT task. Paranoids appeared to protect against false negative errors and nonparanoids against false positive errors, each under lower memory-set sizes. Because these differences were associated with opposite types of trials, they apparently occurred after some indication that the probe item was present or absent, in other words, after initial scanning of the memory set. Differences therefore appear to lie in decisional aspects of response registration. Subjects may have re-examined the memory set (cf., Murdock, 1971) or exercised a response upper limit under particularly simple, and therefore more error-salient, aspects of the task (smaller memory-set sizes).
These results bear consideration in the light of other findings from CRT and related tasks. Slopes of CRT functions have generally been found to approximate those of controls (Checkosky, cited in Sternberg, 1975; Koh, Szoc & Peterson, 1977; Marusarz & Koh, 1980; Neufeld, 1977b; Russell, Consedine, & Knight, 1980; Wishner, Stein-, & Paestral, 1978) . Similarly, the present CRT slopes, less affected by apparent errorprotection response styles, approximated those of nonpatients (see Footnote 1) . The present findings of error-protection response styles associated with slopes, which did not approximate those of nonpatients, may have been related to certain aspects of CRT procedures. Among studies dividing paranoid from nonparanoid schizophrenics, tasks have involved fixed-set procedures, where a given memory set consists of the same items over all trials (Wishner et al, 1978) , or fixed sets and various numbers of probe items per trial (Russell et al., 1980) . Such methods may be associated with substantially or fundamentally different processes from the variableset format employed here (cf., Shiffrin & Schneider, 1977) . Other instances include somewhat more complex task demands involving the verification of linguistic sentence properties (Neufeld, 1977b) . Studies not separating paranoids from nonparanoids have involved similarly marked procedural differences such as requiring the item in the memory set to be positioned just before or after the probe (Marusarz & Koh, 1980) , preceding test trials with several practice sessions (Checkosky, cited in Sternberg, 1975) , and employing more complex stimuli such as words rather than digits or letters (Koh, Szoc, & Peterson, 1977) . The above considerations suggest that the obtained error-protection styles may depend on the subjective salience of the respective types of errors: Such salience may in turn be related to face simplicity of task demands as well as appraised proficiency in meeting them. For example, fixed-set procedures may downgrade error protection because of the proficiency afforded by constancy of items. Similarly, more complex task demands may lessen the perceived undesirability of alternate errors. All in all, in the present instance, greater error salience may have stemmed from lower appraised proficiency associated with the variable-set method combined with task simplicity under the lower memory-set sizes.
With respect to comparative CRT intercepts, as pointed out earlier, those of the paranoid schizophrenics were elevated relative to the others. This pattern resembled certain earlier CRT and related-task results (Neufeld, 1977b; Wishner et al., 1978) considered to reflect slower encoding of presenting stimulation (Neufeld, 1978) . Recent findings from mental-comparison tasks (Paivio, 1975) have supported this interpretation (George, 1980) . paranoid distinction per se, because reactive as opposed to process characteristics may be more present among paranoids (cf., Goldstein, Held, & Cromwell, 1968; Zigler, Levine, & Zigler, 1976) .
